The precise regulation of synaptic growth is critical for the proper formation and plasticity of functional neural circuits. Identification and characterization of factors that regulate synaptic growth and function have been under intensive investigation.
Abstract
The precise regulation of synaptic growth is critical for the proper formation and plasticity of functional neural circuits. Identification and characterization of factors that regulate synaptic growth and function have been under intensive investigation.
Here we report that brain tumor (brat), which was identified as a translational repressor in multiple biological processes, plays a crucial role at Drosophila neuromuscular junction (NMJ) synapses. Immunohistochemical analysis demonstrated that brat mutants exhibited synaptic overgrowth characterized by excess satellite boutons at NMJ terminals, while electron microscopy revealed increased synaptic vesicle size but reduced density at active zones compared to wild types. (Sonoda and Wharton, 2001; Edwards et al., 2003; Cho et al., 2006) . In the female germline, Brat acts together with Pum to repress the expression of Mad and the growth regulator dMyc to promote germline differentiation (Harris et al., 2011) . During larval neurogenesis, Brat controls neuroblast self-renewal and neuronal differentiation (Bello et al., 2006; Betschinger et al., 2006; Lee et al., 2006) . In the postmitotic neurons, Brat interacts with Pum and Nos to translationally repress the voltage-gated sodium channel subunit paralytic (para) and thereby modulate the excitability of motor neurons (Muraro et al., 2008) . Pum and Nos regulate NMJ synapse development (Menon et al., 2004 (Menon et al., , 2009 ), but a possible role for Brat at synapses has not been demonstrated.
We report here that the NMJ terminals of brat mutants exhibit more numerous satellite boutons than do wild types and that these mutant NMJs have reduced neurotransmission efficiency and defective endocytosis. Furthermore, our data indicate that Brat regulates synapse development and endocytosis by suppressing translation of the BMP signaling component Mad. Thus, our study unravels a novel role for brat at the NMJ and offers new insight into the regulation of BMP signaling for NMJ growth.
